ABSTRACT James, R. L., and Cobb, F. W., Jr. 1984. Spore deposition by Heterobasidion annosum in forests of California. Plant Disease 68: 246-248.
Heterobasidion annosum (Fr.) Bref. is a root pathogen that causes extensive losses in mixed-conifer forests throughout California (I). The fungus colonizes freshly wounded xylem, especially stump surfaces, by means of basidiospores (5, 11,15, IS). Production and deposition of basidiospores vary diurnally (4,10, IS), seasonally (2,3, 19) , and geographically (2,10,13,14,16, IS) under the influence of temperature and relative humidity (15, 16) .
Damage caused by H. annosum is of concern, especially within the valuable forests of southern California, where photochemical air pollution stresses conifer ecosystems (12) . Previous studies established that photochemical airpollution damage renders trees more susceptible to stump (S) and subsequent root (6) infection by the pathogen. Ozone, a major component of photochemical air pollution, also restricts growth and conidial production by the fungus (7) The SBNF represents the southern Sierra Nevada, where chronic exposures to high levels of photochemical air pollution occur. Except for the absence of red fir, the conifers were the same as on the SNF.
Four sites on the SNF and three on the JSF (Table I) were sampled at irregular intervals from October 1963 through January 1966 on the SNFand from June 1964 through April 1965 on the JSF. Six sites along two air-pollution dosage gradients on the SBNF (Table 2) were also sampled at approximately monthly intervals for 14 mo beginning in April 1976. Elevations at the sample sites were 100-300 m for the JSF and 1,500-2,250 m for the SNF and SBNF. Root disease caused by H. annosum occurred near all sample sites.
Spore deposition was assessed by the wood-disk exposure method (13, 14, 16, IS, 19) . Disks of ponderosa pine, about I em thick and 6-S.5 em in diameter, were cut with a table saw from stem sections that had been swabbed with 95% ethanol after removal of loose bark scales. Disks were placed singly in plastic petri dishes that also contained filter paper and a small piece of absorbent cotton. About 25 ml of sterile distilled water was sprayed on the filter paper and cotton in each dish to prevent drying during exposure. Dishes with wood disks were placed open on the ground or on snow for at least I hr. Spore deposition was assessed during the day and early evening on the SNF and JSF. Deposition on the SBNF was sampled sequentially during the day and night of each sample period.
After exposure, petri dish lids were replaced and disks were incubated at about 24 C for 7 days and examined under the dissecting microscope (X20-S0) for conidial colonies (Oedocephalum) of 'Each sample consisted of 10 or more pine wood disks exposed at a particular site at one time. Deposition rates on disks were averaged.
the Seasonal trends in spore deposition were apparent (Table 3 ). In the SBNF, least deposition occurred during late spring and summer, except for one sample taken soon after a light rain shower in July. Highest rates occurred from November through January and apparently were not substantially red uced by snow cover; similar observations have been reported elsewhere (14, 19) . Deposition rates on the SNF peaked during autumn and lowest colony counts occurred during early spring, when snow depth generally exceeded 1.5 m. Thus, our results generally support those of others, ie, greatest spore deposition usually occurs during the winter in forests of the southern United States (2,3,17), whereas in northern forests, highest rates occur in the spring and autumn (18) . Diurnal patterns of spore deposition were evident on the SBNF (Table 2) . About five times more spores were deposited during the night than during the day. Previous reports generally affirm greater spore liberation (20) and deposition (4,9,20) at night, but exceptions occur (18) .
No relationships between air pollution gradients and spore deposition rates were evident on the SBNF ( 
